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(54) AMPLIFIER CIRCUIT AND UQUID CRYSTAL DISPLAY DEVICE USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an amplifier 
circuit, capable reducing chip area and being operated 
stably by eliminating the need for phase compensation 
capacity for stabilization or for sharply reduction it. 
SOLUTION: An input amplifier stage 2 and an output 
amplifier stage 3 are connected in cascade between 
signal input terminal IN+, IN- and a signal output terminal 
OUT of an amplifier circuit 1, and a resistor circuit 4, 
including at least one resistor, is inserted between an 
output terminal of the output amplifier stage 3 and the 
signal output terminal OUT. Thus, first zero point with a 
frequency lower than the frequency at with the gain is 
unity is formed in a closed loop frequency which is 
characteristic of the amplifier circuit 1. 
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(54) B»!0!>«fK] JIWWRtfcnSfflV^JI^X^HKi 



(57) 

[ill SS{ba>fcto©e*ltfllM*^St-r«Av 
^IllcjSIl? £ -5 J: ^ K L T ^ ^ ymm&WML, fro 

*WJft3£ftf>&au ffl;WM«3©fli***'««B 
:&«^out£<d«ic'>3:< fc*-o(D«»*#fr«tfc 
0^4^iAt^) z <t ic J; ^ r . flMSlslRi G>H;u— ^ 




(2) 



ftmW- 1 1-1 5 0 4 2 7 



A£*vfcd>#< ^t-o<35«St*#t?«ta!alKi:**-r 

s*SiBgiKa>m^ a tjss^ i ashf- t cd m i^ist^ 
[M^3I3] «riBas*i««sa>ffi*i*A^b«naA*«« 
fr 1 3ti::2BtEa>jgMiBi&. 

MM&H5] nrriBiSBBBi*. «rsafcH*it«®©Atfi* 

«!rHSf=»b-r*A*«^mEE*A*"r* : fc(OT?fco 

ir&m&m 1 - 5 <Divf3h.fr 1 ^fzlBtlCDittllel^o 
8 a>^-T*Lfr 1 JlfclB«a>JMSIII*o 

£ ^ rc*^- 3 z: ^ £ ir £ m^n 1-9© iN-rtt^ 

HMUH1 1] mBA**BRI*. Jfffcfl^^WBEfc 



wiBjE«fl»B®»tt. mmm 1 <oA:&«^-£A2j-rs« 
i&h^>vx^^0™c)a?aj^i^m^A^i^fecfctxm 
is 1 1 1) *i m 1 © x -r ^ ^ £ -c a a £ , 

|fr®ftfl9«MBB»l** 1MB«2 0>A:&«#£A*-f £S 
2CD^I&h^VvX£;ft<h. il20tlh7>vX^ 

Hi h^>^x^^(or:oa)a3*«IJcS^A*3Sfc«fct;s 

MIBm2(DMi&K^>vX^^-O0£B73^f- 
mmm I ©A*«-^*<lWSBiE«fll*Slsl»f=A*$#L*i: 

ttrismi 0x^7f^t7«i, fFia^2a>^>r 

^^fr^^ttBEI^^-PiKWIW*^ buIBII 2 CD A2Jfl 

^.j . i^vi?x?>^c£y«j$£*u 13^>J» 
ffiiEflj*«Btta)-*a)as*»f=:l*«4*i. s=3>^y 

^ g - h^>S*X£^<Dffe*<Dy-~ h^f-I*^— X 
Wftt'f -5»3R3S 1 - 1 0<DLvf*tfr 1 JflcfBtlCOii^i 

m&mt 2] wKA*««Rf*. ^a?=3^>mffiiz 

2 <DA*«^*^4x-f *tAA-r«iE«iJ»Sl5l»fe J:t/ft 

wiBjE»i0i5!ft(&« Miem 1 oA^^^A^-r 

1C0^iah^>vX^M^. M^1 CD^iSh^VvX^ 
ISh^V^X^^O— ooa5*3Slc*^A^Sfc«fc^S 

1 ©«SSEffl*«Sfr^*L**L»***tf=* 1 (7>* U> h S 

ffiiemio^iSK7>^x^M0)~^a)a3^^ 
rai^itbHfemi ^x-<^^<!r. miB^ia5^ii^ 

2co^Hjh^>vx^^^. ii20iih7>vx^ 

is h^v^x^^o^ooai^^icm^A^^fecfcr/m 
1 <Dttaai*»^^*i.»«*ih.fcm2a>* u> h 5 



(3) 



jftmW- 1 1 - 1 5 O 4 2 7 



2com^m*^m6 0)x-f y^^uxMiami 

^i*. Miami. mAjs&tfmeo^v^rf*-?®. 

mm^xtiZth&t^te. Miami, m^fc^tfrnea? 
^ v=f-tf*^m. Mism2. m3^j:urm5CDx^ 

#|^i:-r^it^1-1 0(7)t>-rtt^1 ^icfBm^iitS 

rut^m 3] mmAJjtgmmz. Miam^A^T-tf 
mmzfr&M 1 (nmnmo) h^>e>x^-es^^^fcm 

1<Z>A*)l5]&<b. frlBm^-A^^^^^^^m2(D 

&vm&£^ Miami ^ttf2o>h7Vvx^0K 
u^>*fcttv-x^^Miaai^^^-e^< 

i \zmm<Dmmmm 0 

&mi ^J:t;i2G) h^>^X^(^J; yfg|&£ 

*u Miami <d k^>vx£(d ku-< vi*Mfafi-§-a5^ 
aiim=&Sc£*u Miami <z> h^>^x5?cov-x^M 
iam2CD h^>vx^op v*<&if^£*u Miam2 
<d h^>i>x^(Z)v— xi*mi ^m^^^jKs Mia 

mi & h^>vX*(DV— X35r&t/lzm20) h^>i>X 

^^^^tL^H^i 3 izfaftcaiitiisJi&o 
Ent^um si Miam±iii^i=:/WTxm^^^-r 

^ee^ep Jto £ hx <5 <f— h £3rf £m 3 © h ^ v e?x 
yittfc;*^ Miasm^<!tMfBm3a? h^V 
i^x^coy- hOD^y - KizMia^ >r — h?*- 1 ?— k 
fi^^<^^4x^m^ 1 3 dia^i^s®^ 
[IS^3I1 6] MIB^A^^I=iA^^^^A^m^ 



& n&itoSk h ^ > v x ^ ic g «^ $ *t 1 5£ 
7.y^t. mmm^m^mmmm^ cxmm-tzm 

U 

mmmmmit* m&m 1-17 ©ivr*^ 1 mi^rnrn 
[0001] 

y % mm<t<D±&b<D^mm. mn^mtMom^m 
[0002] 

[0003] C<D;^^^r< X^l^^^mcO^^^-rX^' 
^mxfo&tzfciz^ TK^-x—^^^PTSlJ^-tr^C^A 

ai^fBiom^iiA^mffi^i/A-ea^tt^o 

[0004] 

**5Ltf3~5pF«****<-fr#«*»*t^ * 

«HbLfc««. 1o0i«BBifc«3-5pF©tt« 
5 O 0 p F ©SMMiJQ: g „ 5 s - ^ ^B5»^**l=* 

[0 0 0 5] Jr&Ltc^i^ A#M(^#M1*m^^lt 



(4) 



StiW 1 1 - 1 5 O 4 2 7 



[O 0 O 6] 

icuT^^3fpa^g«L. ^sttiffi, sac 

[0007] *«Hl*. «*A*WfcMttA«#tt 

[ooos] =a>aaiiHn*«*a>«ai=«fcy«i** 

[0009] ffl:to«4BfSa>Hi:&»6 x £Aa 
[OO 1 o] ^<Dcfc5lcflt^^ttfcig4glHJBt?l±. 

»*<1 !cati:**i***y«<ft*cfeaic«Ci:*a* 
[00 113 ffilx.tfA*»*?f"^-b^ HBEE^— 

K^ttWHKojM^asAiw^tMttftiaf^ ynd 
aAJtffRO)AttAHmi=«s (tt««r««») 
[ooi 2] *«n«)m»7^ as*ig«®a>as* 

Mttfl«<DS*J*#l=:<fcy. tMBBHRDH^—^JIIK 
5itrc:i:izj:y. iaa*ia"e#-^**tt«a>»i 

-T^rt?^. fU##l &**Jk 

*a)tkit-i8 0" oE>s-eft«tt«*««^*< , r« 



[OO 1 3] *fB?B<D**5®BT?l*. a^A^SS^I-fiff 
0>«p^O)1/5JSlTi:-r*Ci:3^S*LL x - -0>»^a> 

[ooi4j «-*Aa*Fr-A 
&f::Klt&*LT*J:l*. 

[0 0 15] A^lfSStfffiSt&^VWE 
m2<DA^^^^^A^^^iEf^ii , ^®^^t^ 

[OOI 6] 2A^*«BBa)»*Ut^»«t«fc*L 

it. jew**®*** i o)AtJii^^A^-r^m i <om 
— jumsK^-s-x.** i cornet. m^<om&h s 7^' s: J> 

x £ n<0 — oa>ffl*»l=:«a£A*i«fc £ imiKtt AMa^ 

Bh^vyx5»»a>— oa>aj*«fiRirc»«tei*ifc*i a> 
X^yftti**^ ft«*«B»tt«2 0>A*«-§- 

mz<omm h7>v^^w- oa>t&aHHc«*A#*i 

£ <fc I/*3S£B * W**L*WMI * *tfc * 2 <D ± U > h 
[zf£lt^fc*2a>X-<^^i:-e«J*$*L. HWA^ 

[oo 1 7] Hft*«BI**4i«ft0K U<T >* 
□ V^U^^U ■ h7>yx^^lcj; y«j££*u ^ 

3>^y^>^y - h^>$?;**#M>«sa)y-- htztz 

[0018] ^0)J:5l=«l***t«2A*fflJt«S*-e 

*mm*bbm>5*. A*«^-«^A***i-r«ffl* 

^*^ara>iiBiHl»f=fctt-52l»K^>^x^«a)ffl» 

[OOI 9] ZA*ii«@BfO«©«»tl 



(5) 



1 1 - 1 5 O 4 2 7 



-r^^t^i^. mi u> hs^-cDS2CD^aj^ 

(DtaA*«i:WIL, ft 1 (DA*«WjE**«Btt 

tf*-:7#SL ft2. ISfc^^S^X-f'Vf^t^ 
Mf::*Jh,^MM»**U ft2 0>A:fc«*5tfl»MB@» 
|zA***tS£#«u ft1. S4fcm6(DX<7f 

[ O 0 2 1 ] WiB*»<D®aS<D 
[O O 2 2] 

[SBiasiKaHBft] en** *^a>jeJfio)»ffl*ia® 

*-<5BHTC*y, A:fcit*&2£;r(&A:fcJ««S2(Dffi 

a s £ & t ii^s-r 3 as * it^is 3 £itfttttx l ri^ £ 

^OU TMi^ *^l^ot=»tSB»4^#A4*i 

[O0 2 3] ^fCJSi:Tffi*»«a3«)ffl*« 

fr6A:fc*HK2fl!>A:fc« KI^AaaS^ I N -) fc*§ 

lite f ^#t?jsaiHi»*#AUT*«fc^o 



[0025] B2li. «M@R1 <D*flSB»T?fcy* g 

m 1 liA*« 2 0 h 7 >X a ^ R1I* 

AAilHMt 2 tti :WWB« 3 <DA*&ijit 0) 

mqMU&«u ci ttA**«»2©aj**fzftip$*L 

& Q *fc, v i fifl^-A^^T- 1 N+fcJ:tf I N-^<0 
A^M^mBE. v 1 liAa«f«JB 2 COtB^ma. v2l± 

© & am^-ma * * tt -rtLft-r • 

[0026] @ 1 <Di»«B» i "eii^B^— 

t©4fPjttt*A-r*=:A:3fi(«-c**. i2© 

iev2 y . it*iB& 

[0027] ^ 1 <33JK— (rad/sec) : 1 / 

( (R2 + R f ) CL) 

(§L, R2»Rf* l J, SMBttKI/ (R2 - C 
L) ) 

ft 2 (D/1?— (rad/sec) : 1/ (R1 - CI) 
ft1 <D4fP*H»» (rad/sec) : 1/ (R f ■ CL) 

m3co (a) (b) oossiaic, «ffcB»4£Kit 

*fc* W»a)fc«>lc*tt:HB4*«ft^i:* (Rf =o) 
^««*»tt*««"e**. ^3<D (b) fr^ 

^-J;3IC. ft1 % «2a>7K-^-C«*lfcfitS***«f= 
< «ta@»4 ic J:-3T»fi£**t4"tf n AlCcfc M3M> 

[0 0 2 8] tt*a>&«*t«-Cfe\ ft2C07tC— ;u 

ft**-/ba>Ba*i^B«ft^fc«>. «JH*«*-ett* 

[00293 ca>£?l=*Sra«>WRBHrctt* 
r=«/hfttt«*t«»«c f t««BHH i=«3nUT*«fe 



(6) 



1 1 - 1 5 O 4 2 7 



(Vos) ^tltU^o Z.<OAjim&*7't>V hmi±v 
osl±. ^1114© (a) ir^-TJ:5(C. ^h^"fe^hCD 
;fcl,*JMBlHl»a>— *<DA;b (C^T?[^j&^A^) icA 

T% ^-rJHfc-C**. B4CD (b) \z.&t*3l^ mm 

[0030] CtOAASWt^-b-y K»EEVos£**> 
Cht^5/fSW1-SW3Sfflil\ -SSW1, S 

W3^i:, 8W2«Mi^riM6EIB«^7— 

Kjffl^— K) x *i:05fl!) (b) fz^^of^X^y^ 
SW1, SW3£§§#. X^7fSW2||i:tt7-t? 

£ (&^A;fc) irlt^J|zA^J:5f-itSl^x.^^^ 

-bsuafetoicH:* ^15cd (a) <D*y-tey hVEEWno) 
fcttaiftntfMJ:tt L J* ca>B«*B<-*-*fctti=B 

[0032] ^fl)A*iIt7t7 hiE4r^V-feM 

c a ) ©a- ? hmEE&are— K-ettB 1 0)it«PslHis§ 
j«a>BBB**Bi?^-r«B^&«*B©Bt^r=S/^ 

l:tt«a«SiCfSftfflt*ilt ca>«fc3fcBH*» 

(35i|^tt«*»iCfl*«xtfO. 5pFa>ofc 
[0 0 3 3] &\Z.* i7~i2 2^#iLti 1 CDit*I 

BBa>MtnBB*Jft*KB*'«. 17~^9{c. B1 
©«Blal»fl)*lOI#«*St. B7lc^-r»10)B 

^Mt-5h7VvX^Mp1, Mp2iiilh7 
V^X^^rfZ-X— JU«3**^-X.£ h7>VX$Mp 4(C 

<fc««BB6Jtt;BB H7>vX$»-O0!i3M-e 



& Q ftfi, MpxliP^WOSh7>vX^ M 

[0 0 3 4] B8l£* B7a>»stR f ©ft*>yi=h^> 

V^Mpr, Mn r <D;fr>Stt£m*t=#«Ill»<0» 
2 05^;#^l^^LTUN^o C*LfzJ:>5<t. gial5]S§£f§ 

£lMcBft£*U h7>^Mp3fcMn3G>y-K 

r tMn r <D*f— HtfURV d d it V s s IZ-^ix-eMS 

[0 0 3 5] ^9(4. B4fcJ:T/B5-eSiBLfcB«lHl 

-f7fSW4<DiSSB8©h7>^Mpr, Mn 
r tfftb* * 5 1= Lfcit*§ifilB<B!g 3 ©**Mil*^-r «, . 
C0)iig[I]&f h7>vX^Mn r0{f-h^ 

£ I N^Lt h7>vX$Mp r (D'f—btZi 

b«**l** z&mmizk&k. x-r?*vy«*wi 

*^-<>S LfzATtl^tt^^. ^h7>^^Mp r, 
Mnr^WV, ^(D^RtttfSRR f <D«B£ 

[0036] Bio B7a>»BBBf^fc^rfl«S 
acLcott^i 5 o p FicL/ri:*a)^j»i3J:t;^[4aa> 

BlvB*f::< f,^ SfitR f SRIt*Ci:lc«fcy. *:« 
[0 0 3 7] ±iSLfcJ:dr-A*«Ji:*^4zv h 

CL£S0Sr**u WtSCMMc L<D*Wilx«2 

P Ft/j^<*:-3fc*^ ii 1 i=*-r«fc5^»e*t* 

ttB*tttf/I*d<tt«. d*if=#fLTI*, fl*.f*o. 5 
p F±/hStttt««BB«c f *«»T€c:fcl=J:y. 
B.i aic^-r^^ir^^aftWMTJ^/I^aftSSfi: 

[0 0 3 8] Bl 3[c^-Tcfc5^. Mtf/J**^** 
mtt$lC f y*«jtftfif0)^:*l4tt« 
^fg36^^Fi>a<a§ 0 HI1 4(4. Z(DjS 

«Bft*wfcl=cfcy. AJtilMM-^-bvhBflEBin*- 

*u WHSlcJlWlc L3S«f(x.li2 P F < 4o 
^7fSWC^iC^j;7^ LfciSSialB 

c f fca>Bi::»«<**u t^tlc L^/h^ < a 



(7) 



1 1-1 5 0 4 2 7 



[O0 3 9] aES-x-f X^U*fO>«#ttf4. -t^Lfccfc 

^RL^ta^t^, ^1 6[C^ty5iL/-va 
ft I*. 

[0 0 4 0] H17IZ, H7I^Lfcit*I®»«>£H*i» 
^CDHi^^ (h7>WMn3fcJ:tfMp3G?KU 

-f » frbMlttlKAAjMH 1 ! N-fc«WtlfcLf=# 

A*Lfcfc^3ab- V 3 

P 3 j&* S>flM&$;h.a«3fc ft?5SS«Sc L ©ttd J: y ft 

[o o 4 i ] z<djS(zol>ti*. ig*slsii§a>A:&fI-^ 

BEA<jE«lc*»LfcCi:*«aiLT. tti***®0)/^«< 

7^t«*ftt&t« h =? > vx ^ m P 3 (oaj*ita*» 

[oo42] m^ 814* co>Jl3lT?5:-t^y a>x;i*— u 

— h^at#Lfc«i*siHi»fl>^5«)jn*ffi-i?*y. 

*Mlsl&l4. h7>vX^Mn 4, Mp 6irj:iJAAfll4 

3tf>^— h/Wrx«BEtft*LTL^*y-f Ktttt 
[O0 4 3] H1 B ©iBCot^t J: UWBtMt* 

-hi)^7>^^Mn 4fc£T/Mp 6 CD K U-f >IC^ 
5GDh*U-f >j3<fct/^— hl=««**l. KU^V^m 

^Mn 4£A*Jiff*IS:2<D h7>V^Mn 1 f4P3 
— tf-fX. Ofi-jW/L (WttMOSh7>v^^f 
LI±MOSh7>^0)f^W*) ^ 

CW/L) Mp6 I*. A^)iiiS2(?) mssai b ^ V v X * 

Mp40>+J-*fX (W/L) Mp4 (DO. 6fS-efe^>^-r 
§ 0 ft-^A^^ I N+. I N-P B llC^^tl^mi£^ 

+CDmBEA<m©JCDii^-A^^ I N-0>«EEJ:yftL*fc 
#t£. h7>^X^Mn1ICh7>V^Mp4^bi 



[0045] ::t% h7VvX$fMp6^bftlS^ 

h7>vx^M P 4j:y««*^««) 

0. 6ffircfcy» C(D»*l4h^V5?X*Mn 4f::gE*L 
««3KJ;y*#^fci6. h7>vX^M P 60KK > 
mJE*^ <^ L Js h7>v^^Mp 7f4;*-?<tft3£: 
A. I»I L^bi^WI»h7>vX^Mp 
5lcjtaJSl£*iftl\, 

COO 4 6] -Jf. MAftMTI N+. I N-Bnr=EP 

h7>^Mn 1 \Z h7>^Mp4^b««$*l 
*«3S<D0. 6f&«fcy*#U^*aA<3lt*t. ZCD b^>v 
X^Mn 1 (Dlli)<h7>^^Mn 4l=J:y=Hf— £ 

[0O473 ZZ-e, h - 7>9X#Mp 6^t>&*&£*l 
««3«EI4* h7>^M P 4^&«»SWBt(D 

*«aEj:y/h*L^«>. h7>i?x$M P 6<o Ku-r> 

mffiTbMS < ft y * h7>yX^Mp7l±t>tS5o - 

4xic<fcymaE*i L^bt^^^ii>iMH7vvx^ 

Mp 7t*Lt/W7X«H«fflK7>9X>Mp 5 
lzSPlC$*t-5/=». h7>vX^Mp 5 0)>f— b ■ V~~ 
XM«ffil4:*#<fty* h7>vX$Mp3^f,ftft* 

*i-&«***:^< ft£° 

[oo48] ccDcta^ur. A*«*WEj&*jEai<fef:: 
[0049] Hi 9 iz % mi 8lc^Lfc5:±^ytox;u 

7D (h7>i/X^Mn3^^Mp30Kl/<» £ N *=> 
^S20)ai*lE (h7>5?X$M P 3 33<fct/Mn 3 

[oo5o] a&isi&R f tMsmmc u*i&elmm7 

4)},* LP F ) ^LTL\§fcfc> ^ 

<&B#^^ir (=R f ■ CL) lc«fcy v oliv 2IC**UT 

14, «r«»<D 5«SK©*IB3S«H2 h U Xfl^&WteO 
14. B»»«tr*Hr3eo)»»a>1/6filTi:ft*«fc3l="r 



(8) 



&m¥- 1 1-1 5 0 4 2 7 



[005 1] ZG><fc 5 IZ^&Z M 1 913^^:5 

ut©ievo0IWb1^< lt, m^o-fehu 

8U*l3l£2 0/isec &C0-e. ^tlCLiLTSOp 
F~100 P F^g^S^Ufc«^, &&H3&R f (Dm 
£ 5 0 k Q £TFiz-f *U£cfc IV 

[0052] ja^-fX^u-fCDM^Iti^-rx^u-f 

fzi£i:-C«fiLR f £Mfc«fzS#z±:j&<M*LL\, n 
2O~022lZ % jg^R f £^&»CT£fc&<EJI# 

[0 0 5 3] 02Olt tttiiflMBROtB** Ch^Vv 
^Mn3, M P 30)KK» fcffai*»fOUT 

£a>HI(r. «tS«(0ll«:**»«>»ftR f 10, Rf11, 

Rf12, -£X«f S/^SW10, SW11, SW12, 

ut&^JIzib^u x-r *y^swio, swn, swi2, 
-a>i^^^wr^-i:^^^"C»^R f a)*****" 

[0 0 5 4] fcfc. B2 0!Zfcl*T«SlRf 10, Rf1 

1, Rfi2. »-4>iSttit«n--£u x-f^swio, 

SW11, SW12. -a)IBfflfcJ:-5«tftcoa£M«*at* 

[0 0 5 5] B2 1 I*. asaJ«*Ka>tiia« 
X£Mn3, Mp3(DKWV) ilflBMfOUT 

t<on\^ fflfrm<omi£&ffl&<»%MK f 10. r f n> 

Rf12. »-£«JlzKBrr**&*l^ «S8fcRf10. 
Rf11, Rf12, -HZX-f V^SWlO. SW11, SW1 

2, "-£&ail=:GKU X-f-y^SWlO. SW11. SW1 

2, -a5^m^»-r^-^^^^"cffi^ R f 

[0O56] 1]2 1 (zfclvT&taR f 10, Rf1 

1. Rf12. -»<D«««SH--±:U X^^SWIO, 
SW11. SW12. •»<DHEH!-a:'S«tS<DlttWaa»** 
x^C^Tr. «»R f (D«*a«-r*«fc3f=LT4.J: 

[oo57] i2 2l^ «BP»*J6«lal»-lb-r*» 
fz. 7MHfc®&ttRf 10. Rf11. Rf12, 
:7J:lzBf£LT;&£. Sif^^^/W^Ct 
»*S«R f *<*3irz«:^«fcolz, Z;fx R f 10, 
Rfn, Rfi2, -»a>3*a>— o&&LM*fcflSa>BSt* 
&M£ttO) \s4 J V<D&Kx.& - £-T?SSSW £ £ 5 fz Lfc 

[0 0 5 8] 02 31*. «9a>n#«*e*y. i^ffiA* 
*BEttSO)J£L^»filHl»l-*^*SFBLfcrail-to-ra 
il type CDit^lU^^^-r D dttlzj:§i:. A^ifW^ 
2 1*. h7>V^M P 1 I, M P 12iCj:^ilM^ 



/W7Xtt9UKI b2lz.fcy«|J*2*U Vssiljiz^4@ 
X*Mn11, Mn 1 2(1^^11^^'^ 7Xf^ 

I b ! lz«fcy*lS**u Vd d«l::lRl«A**EEttH* 
*-T*»2CD«IIW«BBI*i:. h7^X*Mpl4ft 

z*uzj:y. »ia>«s«iii*HBW)ai*i«aEt* 
»y5g**irlip«**i*o h7>?x^ni 
[0059] ±fatt]*a>*«®»zfcLvT\ ki*a*« 

EE. IP^SEVd d«!(DA^mEEI N*<A:fcii*II£2 fz 
EP*a£*t<£>£. F7>V^Mn 1 1, Mn 1 2T?ft* 

^. m2a>Mi6it«^i^r^ j f-< zfttzZo m*>+ a 

ttSB2 0>^»»*S®Ka>if'fe 6**-»WMM"«fcto* 
A*H««ffi«ffl«)lS^A*Ji««23WI«**i*. - 
flMil*-Cl*. AfcSEE I NA<V d d*fc«:ofcl*DW 
ICfttf* WffitfVa s«fc3Sofc«f©«*«»«fcy 

=*hz*«m*imi**c**<. a*© a 

[ooeo] i2 4li, ^«A**E«H<Dfit x *teIsl 
Wz*5EK*iafflLfcU-^- ^ - U-;U^ (rail-to- 
rail type ) Jg*g®2&a>!i5 1 oO)M^!^to Z*Uz 
A**S«2I4. h7>vX^M P 1 I, M P 

i ziz&zmMMtMp 2 t , Mp 2 2ir£3mi&*fa> 

V— Xt*»-Ut6U, K7>V^MP > 1. Mp 

1 za>f— MiAam^**Wta£*^ h7>v^M P 

13, Mp 1 4£>1f— H*. h7>W>Mn 1 I. M 

n i 2rz*«*»a-c«rt4*L**»*«H*©**'= : 

Jg«S*lTl*5o ^fc. h7>vX^Mn 1 I , Mn 1 

2iz***»»Tf«**n*»«««H*a)iti*«>*# 

Al*« h7>vX^Mp 2 I , Mp 2 -2tf«lf|3f £WE 

[006 1] ZttflMtlz* y . A^mEE*<V d d«lz5S 
h7>yX^Mp 1 1 . Mp 1 2 3Ej<^3?Ur^>Mn 
11, Mn 1 2 h^^vX^IZj;^^l!!M*tf«^$*t^ 
MHjitBlelffi^bT. h7>V^M P 2LMp2 

2#<I&f£if-£<2T% A*I^4a*ttl6Ha?S;i^A*flMBR 

%L~Dtz&t, h7>vX$Mn1 1, Mn 1 2fZj;'6iiil 

»i?«rt4#L-6a»«i«ia**aa**»^ A*mEE^ 

Vs sWrziK-^^fct*©**!^^ iliiilal^ 

mMmmt£\i-m< a^^>a -s i tft^t 
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[00623 ^2 3 £.1/^12 4 L/c^t? a - S 
Ltz&s P o I y-S i T F TiSlf-f X^KBIB 

m»fc«fcyfiF»a-ee«i**L«fc«). a-siTFT* 
mm*. «-s i TFTasa^x^u-fHUiHftffl 

J|«n»a>B»&llftUMI a e*4:<ft t J. 

mil mi 2f=«t-s3i»»-e«i***i.*a»««iHi» 

It M P 16, M P 1 7 *fc* ^2 6 

Ult Mp21, Mp 2 2^3laat"S^ra*^<"#"^- 

[G063] J:y*(*Wf=l*. ^2 5fc«fctfB2 6"C 

Vb£B3lflL« h7>vX^M P 150f-h^bH7 
>yX^Mp 1 3 0><f— hfC^MC f f 2 13^^,3? -f — 

0>l»«h^V$?X*Mn 1 3& % y-FA<ftlT?*Xa 
» KiS* tlfc h 7 V vX^f M n 1 3 a , Mn13b|: 
«**5U h7>V^^Mn13a®V-7th7>V 
X^Mn13b0 KU*><DtS*££: h7>V^Mp 

1 4(D?~~ht<Dmi^&C f f 1 l=J:*:7-f— K?* 

EEjWKBI=:»b LT*J6fl:jiSLa>JB«»a)at^*»tt:c*i 

^*f — K^*?— K£*t3fc:#>. p]1SA;&mi±^ffi<Z>£ 
L^AiiHIWS^tSAAiWEI^^^aaftM^*** 

[0 0 6 4] i2 5feJ:t;i2 6t^ h^>v 

X^Mp 1 3(0^— h^<©^-<— K^^^— KH»»fiE 
fl>/=J&* t£StR f f ^S^tl^^s B2 7 

I*. 

[o o 6 53 ^2 8fc^-TJ:5i^ 12 eir^f 

^m p i 3Q&:fcm^£^£-££'*-<Tx«± (v 

b) «^l[n]^^^t>^^-^ : fe"e^^o B 

2 8ICjftBT?^LfcJ:3rc % A*«-wtffi^jE«rc*» 

LfrC^^^aiLT^X.^/WTXm^I L2£i«SIIl 

•7— K«»*Blit*fc^*ax.fc*tftRf f **UTJra?L 



&z:£lz£y. i l 2 x r f f ErSWEOTSiSR f f !~ 

p 3<7><f~~h - V— A «EE£*# £*<-e#£o 
o^y. A*«**E3&<jE«l=*«lLfc«Fl=. 'J^fc/* 
^7xISilt\ h7>vX^M P 1 3irr^:#^ai 

[O O 6 6] ^2 8©««H»U:fcLvt. h7>>X^ 
Mn 1 6, Mp32, Mp33, Mp34, flsfEii I L 

i , i L2wyf^*i5/WrxiE (vb) t4«i 
t««-r^ h7>vx^M P 1 3(oai**3S**»»*i* 

£ 0 zo>MWh]KI±* P«A*«E£ttS*Jtlf*fc«>l- 

ISItrfe^ h7>vX$Mn 1 I. Mn^t^^il 

ft&tflZ* h7>vX^Mp 1 4~Mp 1 7\z&&mm 

1 i, Mp 1 2frj:*M»l=atWI=»H-fch^>9A 
^Mpl I , Mp12tJ:«»^S«4^o 

^»*K©tti*3&^ttia«w@Ka>A*"eft* h^vvA* 
5iz, H»A*«EEI8B*l£tf*fc«)lcanx.r»* 

VyX^Mn 1 I, M n 1 2 |C J: «CBMtttfl^« 
>vX£Mp 1 4. Mp 1 7 |C«fc5fl&»fi»T*flMiS*L 
-61»«lHl»a>Ui*T?fe* ^>vX^Mn 1 2£DtB73^ 
AiJWEE^b^flPtb^^fc^H^V^A^Mn 1 6(0 
HJA(0|B|i:8iCf f 3 *Btt«C& 1=* M . A*1E 

oKibtf* §ic f f 3^UTA*mjE*^btt»»aj 

73ic^^— K?*?— K**i-6fcto«Wt#So 
[0 0 6 7] B3 0IC. j$if-rX^^Bi@»lfl) 

iseiattoaMBs^-ro B3oic^-rj:at?aft-b^<o 

it MmMt'i KWMtZ)^^ > ^£ V com £— £«JE!c 
U ctDitEEVconi *aWlcLT«*«EVR6B «MB 
*»t**:/U*BBHBI*. HI 
3 ofc^£5KA:fc£fr6RGBm^£Vcom cfcyjE 

iiDA1 Vcom Jzy^OOSBElz-r^ v^^-T 
tP^t^t«D/Ajftf D A 2 dttbM 

A*a>»EE»MfiB#SMs:£ 2 A*fflit*ilH]^ A M P 
jfiWfctt*. *fc. C<D2A*J8**B*IM:«>«tti: 

#f±. «*«>D/A*lWa>ffl**A*-r**«IBB*« 

[O0 6 8] i3 1lt JtifiLfcA^-liWBESBa)* 
ti:-5 2A*ffl*eisl»l=**?H*afflLtcmi 5 
^T?fe^ 0 C«)2A*ffl**llBI±«*HW2»©«l« 
t?*y. A*Jt««I*=a^>«JEVcoM fcS>fLTIE^(D 
A*HI^ftBE«SB*»-3iEffi*«lHlBi:. a^E>^KV 
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com taur»«a)A*«-WtE«lit»oft«iJi*H 
«ii«Bi5iBa)Hif^«"a«-r*fc«)©*i fcJ:t;*2(ox 

-f^fSW2 0, SW2 1 drT*g^tl^„ 

[0 0 6 9] jEflHMBBf*. h7Vv^Mn41, 
Mn4 2ttfc yfltj£$*L*ft 1 0>*«l 

1 b 1 t. I10flh7VvX^OT^ 

©tti^S (h7>^Mn4 1, Mn42<DKW 

fc h7>v7^Mp 4 4, Mp4 5^b^l>I10^b 

h7>vX^Mp 4 1 , Mp 4 2fC£ yg]$$^l2 
(Diah7>vX^Mil:, m2(P^I& h7>v^^Mi: 
f-iH3SHi^l2 0)iMi b 1 |g2<D^» 

1, Mp420KU^» icm^A^^t/MsM*] 
Smftl^i^=h7>^Mn4 4, Mr. 4 

[O070] mi £>X-f ';fSW2 Ol£gn (DMWi 

fSW2 1 ttl 2 (Dil h 7 > VX ^ 

[007 1] £fc, ifi^liih7>vX^Mp4 
3, Mn 4 3fC£y «J££*U SSIilBttttttR f l=«fc 

[O 0 7 2] H3 1 IZ^-T 2A73^1t^[Hl^ll}f^^i^ 

LlCtt "O" J&<^X.£*U ^yfSW2 0ttt>, ^ 
^;fSW2 1lit70W:^ o jEfiiD/ASEtft* 

05t? % h7>^j»Mn 1 (O^— hSBE* O^yii^H 

VyX^Mn4 2lit^Sd:^o X-f^S 
W2 0(i^>-efe^^-e. h7>vX^M P 4 5^V 

[o o 7 3] tsa i b 1 j: yft«*<i*tait 

>yX^Mn4 2, M n 4 1 CD— 7? fe£ IM4PW L 
T\ t- KSa**fc h7>S?X$ M p 4 4, Mp 
4 5 IcgMv. h7>vX^Mp 4 4, Mp45W-fX 
(W/L) 052§O)^Xi:h7>^WIp43a)t 

132 i=^-rtM»tt«^iM*-r & - £ 



#£<73^. □XK^iSM^t^-^^t^o 

[0 0 7 5] jE«D/A*SI5S©ai*l*A*-r*«^ 
14. ±< Pft^MOS h7>vX^Nf^^l/M 

«D/A*tft»©as**A*i*r«a^traci?**. 

[0 0 7 6] ca>J:5lc«fflUT^3a:^««HJ» 

(s^ia h ^ > e^x * >$<d as * m £x < f«t & - 

[0077] 1133 \tm 3 1 (fl^^W^7>£*i$IllE& 
h 5 ^—[^ h7>vX^ M p 4 4 (D^^#SP> ItT 

zf'T'-f ^icai7iit}*gs<D^Yrx^ss^^^fc«»a>m 
5££^&-r& h7>^Mp 4 6#ii;&n£*u mm 

fSlsl&<0^2©2J U> h^7H:h7VvX^Mn 4 4 
[0 0 7 8] IE«ig«lalBfc«fct/ft«»SlHl»fl) 

i b 1 , ib 2<d^-> - ■$-?&mw-?z>fcsb<Dm 

3v ^4CDX-f 7fSW2 2, SW23£„ I 1 (7373 U 

> h5^-o>m2©m^ai^i^T*fe^ h^>vx$m p 

4 6(0 KU-T >k%Z2<D±l U> h S ^~ -<7)^^A73^£ 
CDrp1l=:SA^4xfrm5(DX^^^SW2 4i:, 120)* 

n 4 6 CD KU^ VtH CD 73 U> h ^ ^—(D^^A^i^ 
< bCDrBirc#A^ttfr:m6a3X'f 7fSW2 6*<5fiJD£*L 
Tl^o iiJbP^^/rX-T ^^SW2 2-SW2 6^. X 
-f7fSW20, SW2 1 ^fsj^f^M^fl^-P O LfZj; 

ytfH]p£*i£o 

[0 0 7 9] HiAJ»(SStth7>^Mp4 
3, Mn4 3Wy««$k «ttHW*«ttRf l=J= 

Bjrr^fc&l^ *-rft«**®»l-SL«D/A3E«*a> 

ai73*A73^i>ii^^#X.^o CCD<t^ M^fS-^PO 
LKte "0* ^4ibtl, X^7fSW20, SW2 
3, SW25I4^>> X-f7fSW2 1, SW22, S 
W2 4l**7<DVtm\Zfo& Q X-f^fSW2 2^t7T? 

7>vX^Mn4 1, Mn4 2Uil^lf, 3E@|1^^[S] 
8«t*t S*»A* h 7 >i?X ^ M n 4 1 , Mn4 2 

tetf-^ttatfc*,, x^^TSW2 3lit>t?fe 

^CD-e. %%aRl b2j:yil&^l^h7VvX 

^M P 4i, m P 42 \z.i*%t*i^ nmmmmmitm^r 

[008 1] uZt\ ^7>vX5!Mn46l^7>V 
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X* M n 4 4 j=3fcfc£«3fc£#!SS Lfc*3t**£fe*i^ 
>,!:^oWW7fSW2 0l:i:^ 4f-f3#— K« 

i^fch7>V^^M P 45, Mp 4 4\Z^tti. 
VvX^Mp 4 4. Mp45C01t*fX (W/L) CD 2 fa 

0)WX<l:h7>yX^Mp43^X (W/L) (D 

<DD/A**3S©tti**A:to?-*»^ JUBHRtt* IS 
[0 0 8 2] -rtt*>"^. H 3 4 ©UHitt*"e*«H*afi t 

G>*3£3£l b 2^b(D/W7Xt^ 1 / 20tslA^ 
7>y^Mn44, Mn46fl)WX (W/L) CO it 

(W/L) Mp46/ (W/L) Mp6 IOS CTf££L. 
^h7>vX^Mp44, Mp4 5WX (W/L) 
<DZfe<DV-<<Xt, h7>vX^Mp430if«rX (W 

/d i=jtiz«i:Ti««4*Lfc«aE^Bi*iieaa)/w 

[0 0 8 3] ft«|«*gEI»a)jE«A**<ft«A* 

2^b0/W7XilSMt F7>vX^Mp 4 1 £t> 
LT h7>vX^Mn 4 4 l^%t*l& Z £ |c£:£CD-T^ h 
^ V^X* Mp 4 3 t»^$4x^£ii ft&mWL&'U T 

frlZj; U . h7>vX^M p 4 3 ^tH^lt^^ti 
£j£Jtj&< y »ttSS«tt«-CO) jB««* £± if & ^kte 

y/Jx*<3&:-6J:5 3B:3aatttll8f=fe^TI*. 1»I b2 
h7>vX^M P 4 2l^ 
h7VvX^Mn 4 4(:i[£v*h£:<£:3o t(Om 
h^>i?X^M P 4 3^^««&4*L*5B*«*BRa) 
/^TXtSHPt/ci:^ h7>V^Mp 43^b 
h7>vX^Mn 4 3(Z^I)lIi3iaJiLt, ffi 

[oo8 5] w.moy AM^om^i^xti-r^m^ 

os h^>vx^^5£(c^^/£it-e, at*»fc»flFf*ft 
[00 8 6] za>«fc5f=:aStR f SRH-fcCfcl-* y* 

±^y*Ta&«ya>aa«ttt««*»"c«>5B««*** 

[0087] i3 5lt ^3 6lC^-»»-x-f X^U-f 



[0088] S3 6IC^^tV^^7^^X^U^^ffi 
I*. »fi-feJl*3 o hy^X^lciE^J^^x. 

^35<«*4*i-6«»*a>«^«3 o 4 t«ia*a>3feiE« 
3 os^mLTiBiS^ttr^^tLfc^^T'-rx^'u 
-f/»A,aoot, B««**««l3 0 4ir;«|fcur 
iSSt 2 o o£|gi&t"6fc#><a;&liT r 

-f X:/U-fB»llHl8r3 O 2. fcJ:tf4Sl|3 0 5SIR 

Wrnk-r«SMEMRBB3 0 3lcJty#Mt£*L«. 
[008 9] 13 sic^^dfcT^x^u-f BUBS 
liRGBOT6fi«« 1 

&Z9L0) : 7+J : f'2. 2 2£. RGB^77f^^^5> 

2 2-eetiS*it=RGBfl»* i *v»W<D«»-e* & 

|ZgE«-r ^77f223ir, 2 3-CfBtt£;hfc 

-, tK¥^-< V©RGB«-^ST^-P^«^aE«-r^D/ 
A»2 24^ D/A^m^2 2 4frTT7"P^m 
JEf-«***tfcRGB«-^SA*L. ?Sa-T-f A^U-f 

g&2 2 5«fc y*J*3*l5o 
[0 0 9 0]i|W2 2 5[t Z(7)M-e(i®3 1 ICtf 

[O091] 135 H 3 1 IC^: Lfc^{*^0)lt^ 

Bft£ffi£bl£]&2 2 5 fc^ffi Lt-m\^l s TWlW Lfc 

^ aojifMiai*iniB*nkiBiB2 2 6rcn^Tt. 
[00 9 2] nais. \ci±<Dmmmmx*\tMos h^>v 

vX^^/\^tK— ^ h^>i?X^lcS#^lx.r3S«l§IK 
13. y— x£x Ic. KL-f>^=3U^^fc-ett^ 

%x.*ll£«i:l,>o 
[0 0 9 3] 

T-^0)Wrc«lS®K*«iA-r*-i:lc«fey. «*<D«IS 

[00 9 4] *fc. *3gKfl>Ji*iBi»t*»ftLfc.jaa 
x-rx^u^^iSlai^fc^ffl-r^ctic^or. t&Ht* 

[0095] *fc. «*«>tt*«Mt-ctt. 
1*. *saft«fc»uTaj*i««Ka>h^vx=i>5r<7 
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[■ffi<D«*fcS&Bi] 

[12] H 1 G)fl»*|Bl»<D*fll@»*^-f H 

[13] Hi <W*>*lslK(OfiJ»fc«fctftt«a)SaK»4#tt 

[14] ««®»©A**#3j-^-fe-> h*»58-r^H 
[g5] i*«ls!»©A***^^-fe^ h^t^-fe^ 

[07] hi (D»KBtta>S i rol^^fNti 

[i8] i 7 h 7 > V^^ 0t > 

sscvmm ufc»*is»a>* 2 (dim ^^-r n 

[11 o] *«WI=J:*«iafBt»tt©*«***KW*" 
0 

[Hi 2] ftffiwasaftffla)***^^® 

[Hi 4] fi[ffi««»**Ay«iy-r«fc«>«)x-<^^ 

[Hi 5] «ft*»**///s!ft«f*0 7lc*-ri»(B@» 

[Hi 6] Hi 5 0>®a»»tt*^-rH 

[B18] H5 0>J»«®»a)iBa»tt*a«L/=it«!el 

■TH 

[i2 0] hi acommmm&mzLtzmecnm&ffl* 

[121] Hi 8(Di|M5H»*XJ&LfclS7a)*#«£ 
[12 2] HI 8 0>J»liB**K»Ufc*8«>IU*«* 
[■2 3] B«AAlSii©«IBW=*»"HW 
[■2 4] PHBA*11BEIBBa>»«li*r=**W*3i« 



[02 5] H2 30)»«H*a>*a-Cfc*«-^fc**H» 

cDmi 1 ojiw^ti 

[■2 6] B2 4(Di»«lHl»a)**-fb*W-ofc»«lal» 
[127] H2 6-e^->fitai: LTffil^t*** 

zmi^mmmmam 1 3 ©*#«**:-*-■ 
[H2 8] aat»ttta»LfcH2ea>it«tB*a)*» 

[129] a»4*tt*cft«LfcS2 6 0)««ig»<7)*&a) 

Xfi»*|{c^«ff 1 5 ©*#«!£«-*■■ 
£0 

[03 1] **^lc«-&A*i«^fifiEtBffla>*^:^2A 

[■3 2] 131 a?ia«ia»a)iiif^*siwr«0 

[13 3] 131 0)*«5lsl»<OlE^«lf-^3^*i«*SlHl» 

a)ii 7 ajuta «€«-*-■ 
[13 4] ■3 3a>««EiBa)«ift*»^*r*a 

[13 5] 13 3 0)i««lsl»*3ifflLfcaa-7 5 -<A^ , L/ 

[13 6] aa^r-r x?u-f«i©i*tttB 

[flF^OKK] 

1 -iMBB 

3- ttAJMMt 

4- SStBB 

2 2 1 -->^ hUvX52 

2 2 2. 2 2 3-"77f@B 
2 2 4 — D/AXflM 

2 2 6-nSB 

3 o o— 8*5** A:?u-f 
3 O 1 —iUHsib 

3 O 2 -JKA7*«f * EftBSS 

3 0 3-aaciaaHRH» 

3 0 4-"ft#3& 
3 0 5"*£ll 

Mp — Nf^MOS h7>vX$ 

M n Pf VWMOS h7>V^^» 

g m— 4iBS0) h 7 >X □ V?^ ^ 

v i -JtffBftOAAB^VS 

v i -»A***isa>ai**flB 

v 2-UA«MKa)aiA«££ 
v o-"JttKBflfra>a*fl»*JE 

I — -"Wm.^ 
Vdd 1 

vs s-*2©«3sm&js 
c f ~<£*g*i«#s 

c 1 -A**«*«>fiB**W-tf*t^T^*»««# 
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